Posttraumatic growth (PTG) involves personal psychological growth in response to
I n recent years, there has been an increased focus on understanding the range of effects that a traumatic medical event can have on an individual. In addition to commonly recognized negative effects such as posttraumatic stress symptoms (PTSS), there may also be positive personal developmental change, including posttraumatic growth (PTG), which occurs in conjunction with or in the aftermath of a traumatic experience. PTG has been defined as "positive psychological change experienced as a result of the struggle with highly challenging life circumstances or traumatic events" (Calhoun & Tedeschi, 1999, p. 1) . As an individual attempts to incorporate the reality of a stressful event into their current schema, PTG may develop (Tedeschi & Calhoun, 2004) . PTG encompasses several domains, including greater appreciation for life, development of meaningful interpersonal relationships, and a sense of greater personal strength (Tedeschi & Calhoun, 2004) . Individuals who develop PTG may have a renewed desire to reconnect with family members, or may experience greater self-efficacy after having survived a traumatic event. PTG may be conceptualized as a process or outcome (Tedeschi & Calhoun, 2004) . The development of PTG may occur several years after illness or injury onset and persist for long periods of time once it develops. For instance, PTG has been documented in adults who experienced a spinal cord injury more than 10 years earlier (Chun & Lee, 2008) . Additionally, PTG has been associated with lower levels of depression and greater well-being (Helgeson, Reynolds, & Tomich, 2006) .
Individuals who indirectly experience a traumatic event, such as the serious physical illness of a relative or close friend, may also develop PTG (Davis, Wohl, & Verberg, 2007; Thornton & Perez, 2006; Weiss, 2004) . The reactions of individuals who indirectly experienced a traumatic event are consistent with research on direct exposure to trauma, including PTSS developing after threatened death or injury to another individual (DSM-IV-TR, 2000) . Additionally, PTG has been documented among individuals whose relative survived an illness (Mosher, Danoff-Burg, & Brunker, 2006; Thornton & Perez, 2006; Weiss, 2004) , as well as individuals whose relative succumbed to an illness . In fact, in one study of adults who, as children, had a parent with cancer, PTG developed regardless of the parent's survival or death (Wong, Cavanaugh, MacLeamy, SojournerNelson, & Koopman, 2009 ). Thus, PTG has been documented in individuals whose relative's illness resolved, either through death or survival (i.e., recovery).
There are many factors hypothesized to relate to PTG. To better understand the associations among these factors, Tedeschi and Calhoun (2004) proposed a cognitive model of PTG. This conceptualization emphasizes the central role of the individual's cognitive appraisal (i.e., interpretation of a situation) and processing of the trauma as influencing the potential development of PTG. Tedeschi and Calhoun (2004) emphasize the role of current processing, which occurs through ongoing exposure to a trauma, as an important factor in facilitating greater PTG. The model indicates that an individual's pretrauma characteristics and temperamental vulnerability (e.g., trait anxiety), the nature of the traumatic event (e.g., prolonged exposure to the trauma), and coping processes combine to influence the development of PTG. Studies of individuals with serious illnesses have supported some of these associations, such as trait anxiety being inversely correlated with PTG (Kazak et al., 1997) and use of positive reappraisal (i.e., reframing the stressor to emphasize positives of the situation) as a coping strategy being positively associated with PTG (Garnefski, Kraaij, Schroevers, & Somsen, 2008) . In the current study we apply this model to understand the process by which individuals adjust to having a relative with a serious medical condition.
Many of the same correlates of PTG that have been found among illness survivors have also been identified in studies of relatives and caregivers. For example, among relatives, use of positive reframing coping strategies predicted greater PTG in partners of prostate cancer survivors (Thornton & Perez, 2006) . Also, the experience of PTSS was positively associated with PTG among bereaved HIV/AIDS patients' caregivers (Cadell, Regehr, & Hemsworth, 2003) . A positive association between PTG and PTSS suggests that some stress symptoms may be necessary for PTG to emerge or that both may result from exposure to the trauma.
The goal of the current study was to extend the PTG literature from illness survivors to individuals who experienced an illness-related trauma by having a relative with a serious physical illness. Specifically, we aimed to evaluate the association of factors identified in Tedeschi and Calhoun's (2004) model of PTG in young adults whose relative had an illness earlier in the participants' life. To date, the majority of studies on PTG within the context of serious illness have focused on single, homogeneous illness groups such as breast cancer survivors and their relatives (Cordova et al., 2007) . We utilized a noncategorical approach toward having a relative with a serious illness to examine shared factors that are associated with PTG across illness groups. We also sought to expand Tedeschi and Calhoun's model of PTG by examining the impact of the relative's illness status on the development of PTG. Specifically, we assessed current levels of PTG in individuals who had a relative with a serious illness based on whether the relative's illness was resolved (i.e., either cured or resolved through death) or not resolved (i.e., ongoing illness) at the time of the study. Prior research with individuals who themselves had a serious illness revealed that those whose illness was resolved had higher levels of PTG than those whose illness was ongoing (Devine, Reed-Knight, Loiselle, Fenton, & Blount, 2010) . The current study sought to further previously published research by examining the association between PTG, PTSS, and whether the illness was resolved, regardless of the outcome (i.e., recovery or death), or ongoing and continuing to influence one's daily life.
Based on previous research and theoretical guidance from the cognitive model of PTG, we hypothesized that PTG would be positively associated with PTSS, greater use of active, problem-focused coping strategies, lower trait anxiety, and the illness being resolved (vs. ongoing). We also explored whether the association between PTG and PTSS differed depending on the relative's illness status (i.e., resolved vs. not resolved).
METHOD Participants
Study participants were 60 undergraduate students recruited through the university research pool and flyers posted on campus. Participants were included if they self-reported having a family member with a serious illness during the participant's childhood. Seventy-five people expressed interest in participating; individuals were excluded if their relative's illness resolved before the participant turning 6 years old (n ϭ 9) or if a nonserious (e.g., chicken pox, n ϭ 2) or psychiatric (n ϭ 4) illness was reported.
On average, participants were 20.3 years old (SD ϭ 1.5 years) at the time of the study. About half of the sample was female (51.7%), and participants were predominantly Caucasian (88.3%). At the time of the relative's diagnosis, the participants were a mean age of 9.3 years (SD ϭ 4.5 years). The relatives identified as having an illness were grandparents (28.3%), parents (26.7%), close friends (25%), and other family members (20%). Participants' perceived emotional closeness to their relative was 7.7 (SD ϭ 1.2), out of 10 using a Likert scale from 0 ("Not at all") to 10 ("Extremely close"). Relatives were primarily diagnosed with cancer (60%); diabetes, pulmonary disease, gastrointestinal disorders, and other serious illnesses comprised the remaining 40%. At the time of participation, 21.7% of the relatives were currently experiencing the serious illness, while 31.7% were recovered and 46.7% were deceased.
Procedure
This study was conducted as part of a larger investigation examining PTG. All aspects of the study were in accordance with the university's Institutional Review Board approval. Participants were first screened using inclusion and exclusion criteria. Eligible individuals then completed informed consent and all study measures. Participants were given university research credit, if applicable, as compensation for their time.
Measures Information Sheet
A questionnaire created for this study was used to collect demographic and dis-ease-related information including age, gender, and race. Participants were asked to respond to questions regarding their relative's diagnosis, illness status, and treatment. When asked about their relative's illness status, participants indicated whether their relative was currently experiencing the illness, recovered from the illness, or deceased. Based on Tedeschi and Calhoun's cognitive model (Tedeschi and Calhoun, 2004) , which emphasizes the role of cognitive processing in the development of PTG, the responses were coded as "resolved" or "not resolved." The "resolved" category included individuals whose relative was no longer experiencing the daily demands of an illness because of recovery or death, whereas the "not resolved" category included individuals whose relative was currently experiencing the illness. These codes were chosen to categorize individuals based on if they were currently experiencing the demands of a relative's illness, which would require ongoing cognitive processing.
Posttraumatic Growth Inventory. The Posttraumatic Growth Inventory (PTGI; Tedeschi & Calhoun, 1996 ) is a 21-item self-report measure, which assesses positive outcomes related to traumatic experiences. Participants were asked to rate the degree to which they experienced a certain change in their life as a result of their experience with a relative's illness. Each item is rated on a six-point Likert scale ranging from 0 ("I did not experience this change") to 5 ("I experienced this change to a very great degree"). Examples of questions include, "I have new priorities about what is important in life" and "I appreciate each day more." The PTGI contains five subscales including Relating to Others, New Possibilities, Personal Strength, Appreciation of Life, and Spiritual Change and a total scale score, which was used in this study. In the present study, internal consistency for the full scale across participants was excellent (␣ ϭ .94).
Impact of Event Scale-Revised. The Impact of Event Scale-Revised (IES-R; Weiss & Marmar, 1997 ) is a 22-item selfreport measure of posttraumatic stress symptoms that resulted from a specific life event. For the present study, participants were asked to provide a rating for how distressing each item was during the past seven days with respect to their experience with a relative's illness on a 5-point Likert scale from 0 ("not at all") to 4 ("extremely"). Examples of questions include "I tried not to talk about," "I had waves of strong feelings about it," and "I was jumpy and easily startled." In the present study, the IES-R full scale had high internal consistency (␣ ϭ .93).
Ways of Coping. The Ways of Coping (WAYS; Folkman & Lazarus, 1980 ) is a 66-item self-report measure of how individuals cope with a self-selected specific recent stressful event. Each item was rated on a scale from 0 ("does not apply or not used") to 3 ("used quite a bit"). The WAYS assesses eight coping factors including Confrontive Coping, Distancing, Self-Controlling, Seeking Social Support, Accepting Responsibility, Escape-Avoidance, Planful Problem Solving, and Positive Reappraisal. In the present study, high internal consistency was found for the WAYS full scale (␣ ϭ .92). The internal consistencies for the three primary subscales of interest used in analyses, Planful Problem Solving, Positive Reappraisal, and Accepting Responsibility, were ␣ ϭ .76, .81, and .68, respectively.
State-Trait Anxiety Inventory. The StateTrait Anxiety Inventory (STAI; Spielberger, 1983 ) is a 40-item self-report measure of state and trait anxiety. The trait subscale measures a more stable tendency to experience anxiety whereas the state subscale measures a temporary experience of anxiety or tension. Each item is rated on a 4-point intensity scale. Internal consistency for the current study was good for the State subscale (␣ ϭ .93) and Trait subscale (␣ ϭ .92).
Data Analysis
Demographic variables were analyzed using descriptive statistics. Two-tailed Pearson correlations and one-way analyses of variance (ANOVAs) were used to examine the relationship between PTG and demographic and medical outcome variables and factors from the Tedeschi and Calhoun (2004) cognitive model. Hierarchical multiple regression was utilized to predict PTG using Tedeschi and Calhoun's model to determine order of entry for variables.
RESULTS

Demographic and Medical Outcome Variables and Posttraumatic Growth
One-way ANOVAs revealed no significant differences in PTG based on demographic variables such as gender, race, college level, family income, or parent marital status. Further, PTG was not significantly correlated with the participant's age. There were no significant differences in PTG based on the relative's current illness status, with the mean levels of PTG for the three groups being: resolved through recovery (M ϭ 55.16, SD ϭ 27.91), resolved because of death (M ϭ 56.18, SD ϭ 14.64), and not resolved/ongoing illness (M ϭ 53.46, SD ϭ 26.16). The resolved groups were condensed for the remainder of analyses.
Associations Among Factors and
Posttraumatic Growth PTG was significantly and positively related to current posttraumatic stress symptoms from the IES-R, r(60) ϭ .32, p ϭ .01 and the use of the following coping strategies from the WAYS: Planful Problem Solving, r(60) ϭ .41, p Ͻ .01, Positive Reappraisal, r(60) ϭ .45, p Ͻ .01, and Accepting Responsibility, r(60) ϭ .26, p ϭ .05. Further, there was a significant relationship between trait anxiety (STAI) and PTG, r(60) ϭ Ϫ.31, p ϭ .02, in that lower levels of anxious symptoms were associated with greater PTG. PTG was not significantly correlated with state anxiety (see Table 1 ).
Hierarchical Regression
Hierarchical regression analysis was performed to evaluate pretrauma, event, enduring distress, and stress-processing factors hypothesized to be associated with overall PTG. The order of entry of variables in the model was guided by Tedeschi and Calhoun's (2004) cognitive model of PTG. Trait anxiety was entered on the first step, which represented the pretrauma qualities of the individual. Trait anxiety accounted for a significant proportion of variance explained (R 2 ϭ .10, p Ͻ .05). The event factor, current illness status (i.e., resolved vs. not resolved), was entered on the second step, and did not contribute significantly to the model. The stress factor, PTSS, was entered next, and accounted for a significant increase in explained variance (⌬R 2 ϭ .16, p Ͻ .01). The stress processing factor, Positive Reappraisal, was entered on the last step, and was also associated with a significant increase in R 2 (⌬R 2 ϭ .13, p Ͻ .01). Given the significant intercorrelations among the stress processing factors, we chose to enter only one into the regression equation. Positive Reappraisal was selected based on consistent findings in the literature of its association with PTG. The total model accounted for 39% of the variance in PTG, R 2 ϭ .39, adjusted R 2 ϭ .35, F(4, 53) ϭ 8.62, p Ͻ .001 (see Table 2 ).
Exploratory Analysis
Following the analysis of Tedeschi and Calhoun's (2004) cognitive model of factors predictive of PTG, we sought to evaluate illness status (i.e., resolved vs. not resolved) as a moderator of the relationship between PTSS and PTG. A significant interaction between PTSS and illness status was found, F(3, 56) ϭ 3.67, p ϭ .01, R 2 ϭ .16 (see Table 3 ). Post hoc probing was conducted to interpret the significant interaction (Holmbeck, 2002) . The simple effects of the interaction were examined using simple slope coefficients for individuals with high (ϩ1 SD) and low (Ϫ1 SD) levels of PTSS. This interaction is illustrated in Figure 1 . Analysis of the slopes for the two groups revealed that the slope for the not resolved group was significant, t(56) ϭ 2.75, p Ͻ .01, whereas the slope for the resolved group was not significant. For those whose relative's illness was ongoing or not resolved, a lower level of PTSS was associated with lower PTG and a higher level of PTSS was associated with more PTG, whereas the level of PTG was similar across low and high levels of PTSS in the resolved group. Thus, the relative's current illness status moderated the relationship between PTSS and PTG.
DISCUSSION
The goal of the current study was to evaluate the associations between factors identified in Tedeschi and Calhoun's (2004) cognitive model and PTG in young adults whose relative had an illness earlier in the participants' life. Results from this study illustrate that individuals with an indirect experience with a serious illness experience PTG. As hypothesized, PTG was positively associated with ongoing distress, in the form of posttraumatic stress symptoms, greater use of problem-focused coping strategies, and lower trait anxiety. These results suggest that the factors associated with PTG in individuals who have a relative with a serious illness are similar to factors associated with PTG in individuals who themselves had a serious illness.
The positive relationship between PTG and PTSS found in this study has been documented in the literature (Best, Streisand, Catania, & Kazak, 2001; Cadell et al., 2003; Devine et al., 2010) . Results from this study suggest that the relationship between PTSS and PTG for individuals whose relative has an illness may depend on the relative's illness status, as PTSS was associated with greater growth for individuals whose relative had a current ill- ness. On average, participants were not experiencing clinical levels of posttraumatic stress, but endorsed some posttraumatic stress symptoms. It may be that a moderate amount of PTSS is necessary for ongoing processing of the traumatic event and subsequent development of PTG. However, it is possible that the positive association is simply co-occurring, with both resulting from the stressful event.
Although not addressed in this study, we expect that the experience of extreme distress or meeting diagnostic criteria for Posttraumatic Stress Disorder (PTSD) would not be positively associated with the development of PTG. In contrast to PTSS, trait anxiety was found to be negatively associated with PTG among individuals who have a relative with serious or chronic illness. It is possible that individuals who are prone to higher levels of trait anxiety have pretrauma cognitive schemas that are more threatoriented and thus the trauma confirms their already developed schema rather than challenging it, resulting in less potential for growth. This relationship warrants empirical investigation. Consistent with Tedeschi and Calhoun's cognitive model of PTG, greater use of active coping strategies, such as planful problem solving, positive reappraisal, and accepting responsibility, was associated with greater PTG. These cognitive coping factors play a central role in the model. These findings are important in their implications for the development of intervention programs that might enhance the likelihood of PTG development. Positive reappraisal and the other coping strategies represent trainable skills that may be taught to those coping with a relative's illness or other challenging life event.
Based on prior literature (Devine et al., 2010) , we expected greater PTG in individuals whose relative's illness had resolved than those whose relative's illness was ongoing. However, we did not find differences in PTG based on current illness status. On the other hand, there was an interaction between PTSS and relative's illness status in predicting PTG, suggesting that experiencing stress symptoms may facilitate greater PTG among individuals whose relative has an ongoing illness. Although different from our initial hypothesis, this result is consistent with Tedeschi and Calhoun's cognitive model, which acknowledges the influence of ongoing stress processing on promoting PTG. It is likely that mild, persistent symptoms of distress that are associated with a relative's current illness allow for continued processing, during which the potential positive outcomes from the traumatic experience may develop. This relationship between PTSS and PTG was not found for individuals whose relative's illness was resolved. This suggests that the influence of PTSS may be most salient for individuals who have a relative whose illness is not resolved. These correlational results generate hypotheses for further research.
Interpretations of these data must be done within the context of study limitations. First, the sample consisted of predominantly White college students from high income families, which may limit the generalizability of the findings to individuals from other racial or financial backgrounds. Second, the cross-sectional nature of the study prevents causal inferences from being made. Also, participants' reports of details about the relative's illness may have been less explicit or exact because of the retrospective nature of the study. Further, while the noncategorical approach has advantages, the influence of duration, intensity, and developmental timing of the relative's illness was not measured or examined but warrant consideration in future studies. Lastly, it is important to consider the limitation associated with defining the "resolved" group. There are likely notable differences in psychological outcomes, such as the experience of grief, between individuals whose relative died and those whose relative recovered from the illness. Larger studies will help tease apart these potential differences. Future research in this area should use prospective, longitudinal designs to determine causality. Additionally, a more diverse sample should be recruited to determine if these findings extend to other racial groups. Given the nature of chronic and serious illnesses, future research should explore the effects of prolonged and/or repeated trauma (e.g., ongoing medical events), as well as trauma severity, on PTSS and PTG. There should also be further investigation of individual, psychosocial, and illness-related factors that are associated with PTG.
In conclusion, results from this study suggest that individuals who have an indirect experience with serious illness experience ongoing distress as well as PTG. An individual's level of trait anxiety, PTSS, and use of active coping strategies are associated with PTG. It is possible that symptoms of posttraumatic stress facilitate the development of PTG, particularly among individuals whose relative is currently managing the demands of an ongoing seri- ous illness. Future research should continue to elucidate the factors that are predictive of PTG among individuals who have a relative with a serious physical illness.
